A 43-year-old woman with isolated ACTH deficiency in association with transient thyrotoxicosis is reported. The initial evaluation revealed that plasma ACTH and cortisol did not respond to corticotropin-releasing hormone (CRH) in the presence of hyperthyroxinemia and hyperprolactinemia. During the replacement therapy with dexamethasone, she developed transient hypothyroxinemia with persistent hyperprolactinemia.
Isolated ACTH deficiency is a rare cause of adrenocortical insufficiency, which is not frequently associated with other endocrine abnormalities.
There have been several reports of isolated ACTH deficiency in association with some thyroid dysfunctions suggesting that an autoimmune process may be directed against both the pituitary and the thyroid gland (Richtsmeier et al., 1980) . On the other hand, we have previously reported two cases of transient thyrotoxicosis after unilateral adrenalectomy due to Cushing's syndrome (Haraguchi, et al. 1984) . In this paper we report a case of isolated ACTH deficiency associated with transient thyrotoxicosis and hyperprolactinemia.
Materials and Methods
Plasma ACTH was measured by RIA using the CIS ACTH radioimmunoassay kit (Atomic Energy Laboratory of Biomedical Products, France). The sensitivity of the assay of ACTH was 10pg/ml. Prolactin (PRL), LH, FSH, GH, triiodothyronine (T3), thyroxine (T4) and cortisol levels were determined by RIA.
TSH was measured by highly sensitive TSH immunoradiometric assay with a commercially available kit. Urinary 17-OHCS was measured by the Silber-Porter reaction and 17-KS by the Zimmermann reaction. Anti-TSH receptor antibody was determined with a Smith's kit. Autoantibodies for anterior pituitary cell surface membrane (PitCSA) were assayed by an immunoprolactin secreting cell) and AtT-20 cells (mouse adrenocorticotropic hormone secreting cell) as antigens. Briefly, the diluted sera and cell suspension were mixed. After adding FITC-labelled anti-human IgG solution, the cell suspension was examined under an incident fluorescence microscope (Sugiura et al., 1987) . Anti-adrenal antibody was determined by a tissue substrateindirect immunofluorescence method.
Briefly, cryostat sections of adrenal gland were reacted with dilutions of patient's serum, rinsed and reacted with fluoresceinated anti-human immunoglobulin conjugate.
Patterns were compared to controls (Bigazzi PE et al., 1968) .
ACTH-Z and lysine vasopressin were administered intramuscularly.
Insulin ( Hashimoto's thyroiditis nor subacute thyroiditis.
( Fig. 1) Discussion Impairment of adrenocortical function in ACTH deficiency is often due to pituitary involvement by tumor or non-neoplastic infiltration, and is frequently accompanied by deficiencies of other pituitary hormones.
In this case, the headache, fever and dizziness for a couple of weeks before admission may indicate pituitary apoplexy, a condition known to cause empty sella and hypopituitarism, including isolated ACTH deficiency (Pelkonen et al., 1978) . The patient had hyperprolactinemia, which could be due to an infarcted tumor, or primary empty sella (Gharib et al., 1983) . CT and MRI, however, showed no abnormality in the skull and sella turcica.
Several studies have shown that both basal and induced PRL response in man and animals can be inhibited by the administration of glucocorticoid (Copinschi et al., 1975; Sowers et al., 1977; Lantigua et al., 1980) . In addition, Shibutani et al. (1988) recently reported that the increased basal PRL and PRL hyperresponsiveness in a case of isolated ACTH deficiency returned to normal after glucocorticoid replacement.
The possible etiological associations with isolated ACTH deficiency include primary hypothyroidism (Yamamoto et al., 1976; Miller et al., 1982) , insulin-dependent diabetes mellitus (Abramson et al., 1968) , and polyglandular 'failure (thyroiditis, diabetes, hypoparathyroidism) (Kojima et al., 1982) , all of which suggest a possible autoimmune mechanism. Richtsmeier et al. (1980) have described selective ACTH deficiency as a part of an autoimmune syndrome which comprises lymphoid hypophysitis and thy-roiditis.
In their case, the patient had silent thyroiditis with postpartum thyrotoxicosis, a probable variant of chronic lymphocytic thyroiditis.
In the present case, isolated ACTH derotoxicosis and liver dysfunction. Both thyroid and liver functions normalized with glucocorticoid replacement therapy.
Antithyroid, anti-TSH receptor and antiadrenal antibodies were negative. Although autoantibodies to GH3 cells were negative, those to AtT-20 cells were positive. Sugiura et al. (1987) have described the incidence of autoantibodies to AtT-20 cells among 5 ACTH deficient patients. In their cases, all of the sera were positive for antibodies to AtT-20 cells. Although the precise relationship between transient thyrotoxicosis and hypocorticalism is unclear, there are several lines of evidence showing that acutely altered adrenal function can elicit transient thyrotoxicosis (Maruyama et al., 1982 , Haraguchi et al., 1984 . Maruyama et al. (1982) reported a transient thyrotoxicosis which occurred after the cessation of steroid therapy in a patient with autoimmune thyroiditis and rheumatoid arthritis. Haraguchi et al. (1984) reported transient thyrotoxicosis in two patients with Cushing's symdrome who had undergone unilateral adrenalectony.
They suggested that immunological changes enhanced by a reduction in the steroid hormone concentration might be closely related to the occurrence of transient thyrotoxicosis in chronic lymphocytic thyroidits.
In the present study the data appear to provide additional evidence of the possible relationship between acute adrenal insufficiency and transient thyroid dysfunction. On the other hand, it is also likely that isolated ACTH deficiency could be a part of an autoimmune syndrome.
